PATENT ABSTRACTS OF JAPAN 



( 1 1 )Publication number : 1 1 -095220 

(43)Date of publication of application : 09.04.1999 



(51)IntCI. 



(21 Application number : 09-260595 
(22)Date of filing : 25.09.1 997 



G02F 1/1337 

G02F 1/1337 

G02F 1/1335 

G02F 1/1339 

G09F 9/35 



(71) Applicant : SHARP CORP 

(72) Inventor : YAMADA NOBUAKI 



(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: < 
PROBLEM TO BE SOLVED: To stably obtain perpendicular orientation and to prevent the 
generation of stains. 

SOLUTION: This device has perpendicular oriented films 4, 12 on the substrate surfaces 
corresponding at least to the picture element regions of both substrates 1,10 which are 
smaller in the thickness of the liquid crystal layer on the peripheries of the picture element 



regions than the thickness of the liquid crystal layer of the picture element regions. The I 'JgjjgSi" 

device consists of the constitution in which the dielectric constant anisotropy A &epsi; of ^ 
the liquid crystal layer 20 is negative, by which, the liquid crystal molecules of the liquid 
crystal layer 20 disposed between a pair of the substrates 1 and 10 and composed of a liquid 
crystal material 21 contg. dichromatic dyestuffs 22 are perpendicularly oriented to the liquid crystal layer side 
surfaces of the substrates at the time of non-impression of voltage and are oriented axisymmetrically with each 
of the picture element regions at the time of voltage impression. At this time, the absorption axes of the 
dichromatic dyestuffs 22 are oriented perpendicularly to the perpendicular oriented films 4, 12 when the voltage is 
not impressed. The absorption axes are oriented horizontally with the substrates by the impression of the 
prescribed or higher voltage: * . : . . ; , x 
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* NOTICES * 

v JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a liquid crystal layer containing the dichroic coloring matter pinched by the substrate of 
the pair which has both electrodes, and the substrate of this pair. The liquid crystal molecule of this 
liquid crystal layer has a negative dielectric constant anisotropy, and while it has the perpendicular 
orientation film on the substrate front face corresponding to a picture element field at least of these 
both substrates The reflective mold liquid crystal display which has composition in which this liquid 
crystal molecule carries out orientation perpendicularly to the substrate of this pair at the time of no 
electrical-potential-difference impressing, and this liquid crystal molecule carries out orientation to the 
shape of axial symmetry for two or more picture element fields of every at the time of electrical- 
potential-difference impression. 

[Claim 2] A reflective mold liquid crystal display according to claim 1 with the thickness of the liquid 
crystal layer outside this picture element field smaller than the thickness of the liquid crystal layer in 
said picture element field. 

[Claim 3] The reflective mold liquid crystal display according to claim 2 which has the climax field which 
surrounds said picture element field on the front face which touches the liquid crystal layer of one [ at 
least ] substrate of the substrate of said pair. 

[Claim 4] The thickness of said liquid crystal layer in said picture element field is a reflective mold liquid 
crystal display according to claim 1 to 3 which is the thickest in the center section of this picture 
element field, and decrease in number continuously toward the periphery of this picture element field. 
[Claim 5] The thickness of one [ at least ] perpendicular orientation film of said perpendicular 
orientation film is a reflective mold liquid crystal display according to claim 4 which is the thinnest in the 
center section of this picture element field in said picture element field, and increases continuously 
toward the periphery of this picture element field. 

[Claim 6] It is the reflective mold liquid crystal display according to claim 4 which the solid-state 
dielectric layer is formed in the front face of the substrate of said pair which touches the liquid crystal 
layer of one of substrates at least, and is the thinnest in the center section of this picture element field 
in said picture element field as for the thickness of this solid-state dielectric layer, and increases 
continuously toward the periphery of this picture element field. 

[Claim 7] The reflective mold liquid crystal display according to claim 4 to 6 which has a projection in 
the center section of said picture element field. 
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1This document has been translated by computer. So the translation may not reflect the original 
* precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold liquid crystal display of the G-H 
(guest host) mold which added dichroic coloring matter especially in the liquid crystal ingredient about 
the reflective mold liquid crystal display which can be used for visual equipments, such as monitors of 
the computer as a flat-surface display generally used, for example, and TV. 
[0002] 

[Description of the Prior Art] Generally as a reflective mold liquid crystal display, the reflective mold 
liquid crystal display of the G-H (guest host) mold which added dichroic coloring matter in the liquid 
crystal ingredient is known. In order that dichroic coloring matter may change the absorbed amount of 
incident light according to the direction of a liquid crystal molecule of operation, this G-H mode is 
classified according to the liquid crystal molecular orientation-actuation situation which serves as a host, 
and, in the following three cases, is divided roughly. 

[0003] (a) Incident light is absorbed and the display mode which has the level orientation film on a 
substrate when using the level orientation film will be in a black condition, when a liquid crystal molecule 
carries out orientation horizontally to a substrate and adds the dichroic coloring matter of p mold in a 
liquid crystal ingredient in the state of initial orientation. On the other hand, when the electrical potential 
difference made it impress, and a liquid crystal molecule operates perpendicularly to a substrate and 
adds the dichroic coloring matter of p mold, the amount of light absorption of dichroic coloring matter 
decreases, incident light comes to arrive even to a reflecting plate, and it becomes confession voice by 
the reflected light from a reflecting plate. There is a White-Taylor mold reflective mold display mode 
with which 180-degree or more liquid crystal molecule is twisted to eel thickness as a typical example of 
this display mode (JP,62-221 53,B). 

[0004] (b) When using PDLC (macromolecule distributed process input output equipment LCD), the 
polymer dispersed liquid crystal display mode which distributed the liquid crystal molecule can also be 
used as host mode in reflective mold liquid crystal display mode into a macromolecule. Since the 
absorption shaft of dichroic coloring matter is carrying out random orientation of this mode when a liquid 
crystal molecule is distributed in a macromolecule, random orientation of the liquid crystal molecule is 
substantially carried out by the front face of a macromolecule and the dichroic coloring matter of p mold 
is added in a liquid crystal ingredient, incident light is absorbed and it will be in a black condition. On the 
other hand, when the electrical potential difference made it impress, and a liquid crystal molecule 
operates perpendicularly to a substrate and adds the dichroic coloring matter of p mold in a liquid 
crystal ingredient, the amount of light absorption of dichroic coloring matter decreases, incident light 
comes to arrive even to a reflecting plate, and it becomes confession voice by the reflected light from a 
reflecting plate. As an example of representation of this display mode, light, such as ultraviolet rays, is 
irradiated at the mixture of a liquid crystal ingredient (dichroic coloring matter addition) and a photo- 
setting resin, a photo-setting resin is stiffened, and there is a reflective mold LCD used as the 
configuration that the liquid crystal molecule was contained in the network structure of a macromolecule 
by the phase separation by this (****** 61-502128 (Kent university)). 

[0005] (c) The display mode which has the perpendicular orientation film on a substrate when using the 
perpendicular orientation film In order that a liquid crystal molecule may carry out orientation 
perpendicularly to a substrate and may carry out orientation also of the dichroic coloring matter 



-3 - 



perpendicularly in the state of initial orientation, When the dichroic coloring matter of p mold is added in 
a liquid crystal ingredient, the absorbed amount of the incident light by dichroic coloring matter 
decreases, incident light is hard to be absorbed in a liquid crystal layer, incident light comes to arrive 
even to a reflecting plate, and it becomes confession voice by the reflected light from a reflecting plate. 
On the other hand, when the electrical potential difference was made to impress, and a liquid crystal 
molecule operates to a substrate horizontally and adds the dichroic coloring matter of p mold in a liquid 
crystal ingredient, the absorbed amount of the incident light by dichroic coloring matter increases, and it 
will be in a black condition. There are some which were indicated by JP,59~42287,B as an example of 
representation of this display mode. 

[0006] The transparency mold liquid crystal display of the following two display modes is also known to 
such a reflective mold liquid crystal display. 

[0007] (d) display Mohd who controls the pre tilt of a liquid-crystal molecule by the shape of surface 
type — this display mode is the mode in_which the direction of orientation of the liquid-crystal molecule 
on a substrate is changed within a picture element, produced the irregularity which has an inclination in 
a picture element, it changed the pre tilt angle in field, changed the direction of a standup of a liquid- 
crystal molecule, and has improved the viewing-angle property of a liquid crystal display according to 
the different inclination direction (JP,7-199193,A, this 7- 333612). This display mode is transparency 
mold liquid crystal display Mohd using a polarizing plate. 

[0008] (e) Axial symmetry orientation display-mode this invention persons have proposed ASM Mohd as 
for whom the liquid crystal molecule did orientation to the shape of axial symmetry for every picture 
element (JP,7-120728,A). This proposal technique is a technique of carrying out orientation of the liquid 
crystal molecule to the shape of axial symmetry from liquid crystal and the mixture of a photo-setting 
resin using phase separation, and is the display mode of p mold in which the liquid crystal molecule 
which carried out orientation to the shape of axial symmetry carries out orientation perpendicularly to a 
substrate by electrical-potential-difference impression as a display mode. Therefore, deltaepsilon of the 
liquid crystal ingredient to be used is using the forward ingredient. 

[0009] Although it had the viewing-angle property which was excellent with that orientation condition 
(omnidirection mold orientation condition), the electrical potential difference high [ since it is no MARI 
White Mohd ] in order to reduce the permeability at the time of an electrical potential difference ON and 
to acquire high contrast was required for this axial symmetry orientation display mode, and in order to 
prevent the optical omission at the time of an electrical potential difference OFF, it had to set up the 
area of BM (black matrix) greatly. Furthermore, the manufacturing installation in order to use the phase 
separation of liquid crystal and a macromolecule, complicated a production process and original with the 
exposure miachine for making resin react etc. was needed. This display mode is transparency mold liquid 
crystal display Mohd who used the polarizing plate like the front. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, in order to carry out orientation of the liquid 
crystal molecule at right angles to a substrate in the state of electrical-potential-difference impression 
in the case of the reflective mold liquid crystal display which uses the level orientation film of (a) 
mentioned above, and PDLC Mohd (p mold liquid crystal ingredient use) of (b) as host mode, a big 
electrical potential difference is required and it is difficult to display sufficient confession voice.- 
[0011] On the other hand, since the liquid, crystal molecule is carrying out orientation of the case of the 
reflective mold liquid crystal display which uses the perpendicular orientation film of. (c) at right angles 
to a substrate in the state of initial orientation, sufficient confession voice is acquired. However, in order 
to topple a liquid crystal molecule horizontally at the time of electrical-potential-difference impression, 
rubbing of the orientation film was performed, the pre tilt was attached on the substrate, since this pre 
tilt was unstable, display unevenness, such as a feeling of a rough deposit and a stain, occurred, and the 
problem was in display grace. 

[0012] Furthermore, if it is used at an elevated temperature for a long time when the liquid crystal 
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Ingredient which is generally used in such a liquid crystal display and which contained coloring matter in 
the liquid crystal panel which makes a picture element drive one by one using the scanning line is used, 
generating of a stain which an impurity sweeps, collects and is considered to be invited by effectiveness 
will be observed. 

[0013] This invention is made that the technical problem of such a conventional technique should be 
solved, and it aims at offering the reflective mold liquid crystal display which can prevent generating of a 
stain while it is stabilized and can obtain perpendicular orientation. 
[0014] 

[Means for Solving the Problem] Both the reflective mold liquid crystal displays of this invention have a 
liquid crystal layer containing the dichroic coloring matter pinched by the substrate of the pair which has 
an electrode, and the substrate of this pair. The liquid crystal molecule of this liquid crystal layer has a 
negative dielectric constant anisotropy, and while it has the perpendicular orientation film on the 
substrate front face corresponding to a picture element field at least of these both substrates At the 
time of no electrical-potential-difference impressing, this liquid crystal molecule carries out orientation 
perpendicularly to the substrate of this pair, and the above-mentioned purpose is attained by the 
configuration in which this liquid crystal molecule carries out orientation to the shape of axial symmetry 
for two or more picture element fields of every, nothing, and its thing at the time of electrical-potential- 
difference impression. 

[0015] In the reflective mold liquid crystal display of this invention, it can consider as a configuration 
with the thickness of the liquid crystal layer outside this picture element field smaller than the thickness 
of the liquid crystal layer in said picture element field. 

[0016] In the reflective mold liquid crystal display of this invention, it can consider as the configuration 
which has the climax field which surrounds said picture element field on the front face which touches 
the liquid crystal layer of one [ at least ] substrate of the substrate of said pair. 

[0017] In the reflective mold liquid crystal display of this invention, the thickness of said liquid crystal 
layer in said picture element field is the thickest in the center section of this picture element field, and 
can be considered as the configuration which decreases continuously toward the periphery of this 
picture element field. 

[0018] In the reflective mold liquid crystal display of this invention, the thickness of one [ at least ] 
perpendicular orientation film of said perpendicular orientation film is the thinnest in the center section 
of this picture element field in said picture element field, and can be considered as the configuration 
which increases continuously toward the periphery of this picture element field. 

[0019] In the reflective mold liquid crystal display of this invention, the solid-state dielectric layer is 
formed in the front face of the substrate of said pair which touches the liquid crystal layer of one of 
substrates at least, and the thickness of this solid-state dielectric layer is the thinnest in the center 
section of this picture element field in said picture element field, and can be considered as the 
configuration which increases continuously toward the periphery of this picture element field. 
[0020] In the reflective mold liquid crystal display of this invention, it can consider as the configuration 
which has a projection in the center section of said picture element field. 
[0021] Below, an operation of this invention is explained. 

[0022] If shown in the reflective mold liquid crystal display of this invention, while the liquid crystal 
thickness around a picture element field is smaller and having the perpendicular orientation film from the 
liquid crystal thickness of a picture element field on the substrate front face corresponding to a picture 
element field at least of both substrates By considering as the configuration whose dielectric constant 
anisotropy deltaepsilon of a liquid crystal layer is negative, at the time of no electrical-potential- 
difference impressing, a liquid crystal molecule carries out orientation of the liquid crystal layer 
containing dichroic coloring matter prepared between the substrates of a pair perpendicularly to the 
liquid crystal layer side front face of a substrate, and a liquid crystal molecule carries out orientation to 
the shape of axial symmetry for every picture element field at the time of electrical-potential-difference 
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irppression. At this time, when not impressing an electrical potential difference, orientation of the 
f absorption shaft of dichroic coloring matter is perpendicularly carried out with a liquid crystal molecule, 
and it carries out orientation at a level with a substrate by electrical-potential-difference impression 
more than predetermined. 

[0023] Moreover, if it is the configuration which rises so that a picture element field may be surrounded, 
and forms a field, the location and magnitude of a picture element field which present axial symmetry 
orientation can be specified, and it will become possible to carry out axial symmetry orientation for 
every picture element field. 

[0024] Moreover, if it is the thickest in the center section of the picture element field and the thickness 
of the liquid crystal layer in a picture element field is the configuration which decreases continuously 
toward the periphery of a picture element field, it will become possible to locate the medial axis of axial 
symmetry orientation in the maximum point of liquid crystal thickness. This becomes possible by 
considering thickness of one [ at least ] perpendicular orientation film as the configuration which is the 
thinnest in the center section of the picture element field, and increases continuously toward the 
periphery of a picture element field. Furthermore, the solid-state dielectric layer is formed in the front 
face which touches the liquid crystal layer of one of substrates at least, and it becomes possible when 
. considering thickness of this solid-state dielectric layer as the configuration which is the thinnest in the 
center section of the picture element field, and increases continuously toward the periphery of a picture 
element field. Furthermore, if it is the configuration which has a projection in the center section of the 
picture element field, since it will become possible to locate the medial axis of axial symmetry 
orientation in the location of the projection, the position control of an axial symmetry orientation medial 
axis can carry out more correctly. 
[0025] 

[Embodiment of the Invention] The reflective mold liquid crystal display of this invention is a reflective 
mold liquid crystal display of the G-H mold which uses n mold (deltaepsilon<0) liquid crystal ingredient, 
and uses the display mode which carries out orientation to the shape of axial symmetry as host mode at 
the time of a perpendicular orientation condition and electrical-potential-difference impression at the 
time of an electrical potential difference OFF. 
[0026] Hereafter, this invention is further explained to a detail. 
[0027] First, the basic mode of this invention is described. 
. [0028] Drawing 1 (a) is the sectional view showing the reflective mold liquid crystal display about the 
basic mode of this invention, and drawing 1 (b) is the front view in which while constituting the reflective 
mold liquid crystal display, and showing a substrate. 

[0029] This reflective mold liquid crystal display is the configuration that the liquid crystal layer 20 which 
contains dichroic coloring matter with the substrates 1 and 10 of a pair was pinched. The picture 
element electrode 3 of reflecting plate combination is formed in the liquid crystal layer 20 side, of the 
substrate [ on the other hand / (below) ] 1 in the shape of a matrix, each picture element electrode 3 is 
surrounded, it rises, and the field 2 is formed in the shape of a grid. The counterelectrode 11 of a 
substrate which consists of transparent electrical conducting materials, such as [TO, is mostly formed in 
the whole surface at the liquid crystal layer 20 side of the substrate 10 of another side (above). The 
part which said counterelectrode 11 and picture element electrode 3 counter is the picture element field 
which contributes to a display, and it is the field which the circumference of a picture element field of 
the outside does not contribute to a display. 

[0030] The perpendicular orientation film which is not illustrated is formed in the front face which 
touches the liquid crystal layer 20 of the two above-mentioned substrates 1 and 10, and the liquid 
crystal layer 20 which consists of an n mold (deltaepsilon<0) liquid crystal ingredient containing dichroic 
coloring matter is formed into the eel covered by this perpendicular orientation film. In addition, said 
perpendicular orientation film may be formed only in the part used as a picture element field. 
[0031] Drawing 2 (a) shows the condition of not impressing an electrical potential difference to the 
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reflective mold liquid crystal display, and drawing 2 (b) shows the condition of having impressed the 
electrical potential difference to the reflective mold liquid crystal display. As by impressing an electrical 
potential difference shows to drawing 2 (b), the orientation. shaft 23 of the axial symmetry orientation 
shown with a broken line by the initial state will be in the condition that more than one exist, if an 
electrical-potential-difference impression condition is continued further, every one orientation shaft 23 
comes to exist for every picture element field, and axial symmetry orientation will be carried out the 
liquid crystal layer 20 of a picture element field. In addition, when not impressing the electrical potential 
difference shown in drawing 2 (a), the liquid crystal ingredient 21 and dichroic coloring matter 22 will be 
in the condition of having carried out orientation at right angles to the perpendicular orientation film 4 
and 12. 

[0032] On the other hand, since a means to determine the location or field of a domain (the field which 
carried out orientation continuously: field without generating of a disclination line) of liquid crystal does 
not exist in not forming the climax field 2, axial symmetry orientation is not formed in a picture element 
field at all, but it will be in a random orientation condition rather, and a feeling of a rough deposit occurs 
in halftone. 

[0033] As shown in drawing 3 , in order that the electrical-potential-difference impression for 
considering as axial symmetry orientation in the reflective mold liquid crystal display of this invention 
may be stabilized in the state of or more threshold voltage Vthx1/2 electrical-potential-difference 
impression and dichroic coloring matter may carry out orientation at a level with a substrate, it displays 
a black condition (although perpendicular orientation of the liquid crystal molecule is carried out mostly), 
if an electrical potential difference is changed into a display condition, the condition of being one axial 
symmetry orientation will be memorized to the picture element field, and it will return to an axial 
symmetry orientation condition. It can carry out. Here, threshold voltage Vth is an electrical-potential- 
difference value in case a reflection factor becomes 90%. And if an electrical potential difference 
becomes or less Vthx1/2, will return to a perpendicular condition (the light absorption of dichroic 
coloring matter decreases and it will be in a reflective condition) completely [ dichroic coloring matter / 
a substrate ] f and if the electrical potential difference displayed again is impressed, axial symmetry 
orientation of every one will be carried out by the liquid crystal layer for every picture element field 
through the condition that two or more orientation shafts of early axial symmetry orientation exist. 
[0034] Therefore, the reflective mold liquid crystal display of this invention can be used practical, when 
orientation uses it in the stable electrical-potential-difference range, after impressing the electrical 
potential difference which makes an axial symmetry orientation condition produce in the first stage to 
display, producing an axial symmetry orientation condition and beginning a display. 
[0035] Next, specifically, control and the reflecting plate of the location of the medial axis of a climax 
field, a spacer, and axial symmetry orientation are described about the desirable eel configuration of this 
invention. 

[0036] (Climax field) As shown in drawing 1 , the reflective mold liquid crystal display of this invention 
rises so that the picture element electrode 3 may be surrounded, and forms the field 2. Since this climax 
field 2 does not exist, and the location or magnitude in which a liquid crystal domain (the field which 
carried out orientation continuously: field without generating of a disclination line) is formed is not 
specified when the thickness (eel gap) of the liquid crystal layer 20 is uniform, it will be in a random 
orientation condition and becomes the display which was rough in the halftone display. 
[0037] The location and magnitude of a picture element field which present axial symmetry orientation 
are prescribed by by forming the climax field 2. The climax field 2 is controlling the thickness of the 
liquid crystal layer 20, and it is formed in order to weaken the interaction of the liquid crystal molecule 
between picture element fields. As for the thickness of the liquid crystal layer 20, it is desirable that the 
liquid crystal thickness (dout) around a picture element field is small (din>dout) from the liquid crystal 
thickness (din) in a picture element field, and satisfies the relation of 0.2xdin<=dout<=0.8xdin further. 
That is, in 0.2xdin>dout, the effectiveness that this climax field 2 weakens the interaction of the liquid 
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crystal molecule between picture element fields may not be enough, -and it-may be difficult to form a 
; single axial symmetry orientation field for every picture element field. Furthermore, in dout>0.8xdin, when 
impregnation of the liquid crystal ingredient* to a liquid crystal cell becomes difficult, it is. 
[0038] In addition, generally a ''picture element" is defined as a smallest unit which displays. The 
vocabulary the "picture element field" used in this application specification points out some fields of the 
display device corresponding to a "picture element." However, when it is a picture element (long picture 
element) with a large aspect ratio, two or more picture element fields may be formed to the long picture 
element whose number is one. As long as axial symmetry orientation is formed in stability and it gets, 
the fewer possible one of the number of the picture element fields formed corresponding to a picture 
element is desirable. 

[0039] (Spacer) If the spacer bead for maintaining eel thickness is used for the liquid crystal cell in the 
reflective mold liquid crystal display of this invention by the sprinkling method, when a bead will mix and 
it will form, axial symmetry orientation in a picture element field, formation of axial symmetry orientation 
is checked. 

[0040] Therefore, in this invention, it is necessary outside a picture element field to give a spacer 
function. As a concrete approach, the approach of fixing a location for a spacer with a resist ingredient, 
the approach of forming a resist in the height of eel thickness, etc. can be used. 

[0041] The latter approach works effectively especially, when using, this Mohd by the panel of the drive 
approach of making a picture element driving one by one with the scanning line, and an impurity sweeps, 
it collects and effectiveness is prevented. The structure shown in drawing 4 corresponds as desirable 
structure. 

[0042] That is, the scanning line 5 and the signal line 6 which are connected with the TFT component 7 
at this other than the picture element electrode .3 of reflecting plate combination and the climax field 2 
are prepared on a substrate 1, and it is still more desirable to form a spacer 8 on the scanning line 5. 
Even if it has the shape of continuous Rhine as a gestalt of this spacer 8, you may have the shape of a 
broken line for every [ which was made to lack the circumference of a picture element field ] picture 
element field. 

[0043] (Control of the location of the medial axis of axial symmetry orientation) The location of the 
medial axis of the axial symmetry orientation generated at the time of electrical-potential-difference 
impression has big effect on display quality. The relation between the location of a medial axis and 
display quality is. explained referring to drawing 5 . Even if it will lean a eel and will observe the screen if 
the medial axis 44 is. located in the center of a picture element field as shown, in drawing 5 (a), all picture 
element fields look [ show / in (c) ] the same. On the other hand, as shown in (b), if there.js a picture 
element field where the medial axis has shifted from the center of a picture element field, as shown in 
(d), since it is visible unlike other picture element fields, the picture element field where the medial axis 
shifted will serve as an uneven (it was rough) display. This problem becomes remarkable especially in a 
halftone display. » - >* < 

[0044] As shown in drawing 6 , it can perform controlling the location of the medial axis of the axial 
symmetry orientation mentioned iabove by adjusting the thickness din of the liquid crystal layer in a 
picture element field (x). What is necessary is to make the end of x= 0 and a picture element field into 
x=r for the center of a picture element field, to make thickness din (x= 0) of the liquid; crystal layer in 
the center of a picture element field into max, and just to change the thickness din of a liquid crystal 
layer (x) continuously so that the thickness din (x=r) of the liquid crystal layer in the end of a picture 
element field may serve as min as shown in drawing 6 . As for the differential coefficient of din (x), it is 
desirable from x= 0 to x=r that it is always negative, and continuing is desirable. As for the thickness of 
a liquid crystal layer, it is deisirable that it is as much as possible symmetrical to the center of the 
viewpoint of the symmetric property of a viewing-angle property to a picture element field. 
[0045] What is necessary is just to change the cross-section configuration (thickness) of the 
perpendicular orientation film, in order to change the thickness of the liquid crystal layer in a picture 
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element field. Moreover, a solid-state dielectric layer may be formed on one [ at least ] substrate, and 
<* the thickness of this solid-state dielectric layer may be changed. Thus, by adjusting the thickness of the 
liquid crystal layer in a picture element field, the location of an axial symmetry orientation medial axis 
can be controlled, and axial symmetry orientation is formed with sufficient repeatability. The mechanism 
is explained referring to drawing 7 . Drawing 7 is the sectional view having shown typically 1 picture- 
element field of the liquid crystal display of this invention, and drawing 7 (a) is the case where the 
thickness of the perpendicular orientation film is changed, and is the case where drawing 7 (b) and (c) 
formed the solid-state dielectric layer on one substrate, and the thickness of this solid-state dielectric 
layer is changed. 

[0046] As shown in drawing 7 (a), the picture element electrode 52 of reflecting plate combination is 
formed, a it top is covered in the picture element field [ on the other hand / (under drawing) ] of the 
front face of a substrate 32, and perpendicular orientation layer 58a is formed in it. Perpendicular 
orientation layer 58a has a cross-section configuration which changes as the thickness din of the liquid 
crystal layer 40 showed drawing 6 . Since the change to the location (x) of the thickness (df) of 
perpendicular orientation layer 58a becomes change and the reverse of the thickness of the liquid 
crystal layer 40, as for the differential coefficient of thickness df (x) of perpendicular orientation layer 
58a, it is desirable that it is forward. The counterelectrode 54 is formed, a it top is covered in the front 
face by the side of the liquid crystal layer 40 of the substrate 34 of another side (on drawing), and 
perpendicular orientation layer 58b is formed in it. Perpendicular orientation layer 58b has the flat cross 
section. 

[0047] Since orientation of the liquid crystal molecule 42 which exists near the perpendicular orientation 
layer 58a is perpendicularly carried out to the front face of perpendicular orientation layer 58a, it leans 
to the substrate side. Therefore, when an electrical potential difference is impressed among electrodes 
52 and 54, the major axis of a liquid crystal molecule is in the condition of having inclined, to the 
direction of electric field (E). Consequently, the liquid crystal molecule 42 is toppled only in the direction 
shown by electric field E by the arrow head in drawing, respectively. Angle-of-inclination theta' of a 
liquid crystal molecule to the direction of a normal of a substrate side has desirable 0<theta'<=3 degree. 
If theta' exceeds 3 degrees, since the phase contrast by the liquid crystal molecule will occur, an optical 
omission will happen and the fall of a contrast ratio will be caused, it is not desirable. 
[0048] Thus, while the location of the medial axis of axial symmetry orientation is controllable by 
changing the cross-section configuration (thickness) of a perpendicular orientation layer, and changing 
the thickness of the liquid crystal layer 40 as explained using drawing 6 , it becomes possible td form 
axial symmetry orientation with sufficient repeatability. Moreover, as shown in drawing 7 (b), the solid- 
state dielectric layer 59 which has a desired configuration in the lower part (substrate side) of 
perpendicular orientation layer 58a may be formed separately, and perpendicular orientation layer 58a 
which has a flat cross-section configuration on it may be formed. As a solid-state dielectric layer 59, an 
epoxy system coat agent, an epoxy acrylate system coat agent, etc. can be used for the overcoat agent 
and concrete target which are generally used. 

[0049] When controlling the thickness of the liquid crystal layer 40 using the solid-state dielectric layer 
59, as for the solid-state dielectric layer 59, forming on the picture element electrode 52 is desirable. If 
the picture element electrode 52 is formed like drawing 7 (c) on the solid-state dielectric layer 59 which 
has a desired cross-section configuration, since the direction of electric field E inclines to a substrate 
side, the direction where the liquid crystal molecule 42 is toppled is not decided uniquely, and is not 
desirable. 

[0050] Moreover, in addition to controlling the thickness of the liquid crystal layer in a picture element 
field, the location of the medial axis of axial symmetry orientation can be more correctly controlled also 
by [ of a picture element field ] forming a projection 69 in a center section mostly to be shown in 
drawing 8 . The medial axis of axial symmetry orientation is formed in the formation location of a 
projection 69 established in the center section, and it becomes still more possible to fix the medial axis 
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of axial symmetry orientation. As for the width of face of a projection 69, it is desirable that it is about 
1/10 or less [ of the width efface of a picture element field ]. It is because a numerical aperture falls 
and the light transmittance of a. liquid crystal display falls, so it is not desirable if about 1/10 of the 
width of face of a picture element field is exceeded. In addition, the figure in drawing 8 shows the same 
thing as drawing 2 . 

[0051] (Reflecting plate) Although he is trying to form a reflecting plate with the gestalt used also 
[ electrode / picture element ] in the explanation mentioned above, this invention not only of this but a 
picture element electrode is possible also for setting aside and forming a reflecting plate. In this case, it 
is necessary to form a picture element electrode with a transparent ingredient. 

[0052] The method which installs a metallic reflection plate in the tooth back of (Method b) liquid crystal 
layer which installs the reflecting plate which has a diffusibility reflection property in the tooth back of 
(a) liquid crystal layer as a reflecting plate, and installs a forward-scattering plate in the front face of a 
liquid crystal layer can be used. 

[0053] (a) The method which processes macromolecule resin into irregularity, in a photograph process, 
forms smooth unevenness on a substrate by the thermal process as an example of a method, and forms 
a metallic reflection plate on it, the method which carries out patterning of the macromolecule resin with 
which two or more kinds of refractive-index differences are different on a metal thin film, or the method 
using a hologram can be used. 

[0054] (b) As an example of a method, the flat metal thin film which becomes a reflecting plate from 
aluminum etc. is formed, there is almost no backscattering property in a forward-scattering plate, and a 
scattered plate (they are a briquette, a hologram, etc. with transparent polymerization nature resin about 
a transparence particle) with a powerful forward-scattering property can be used/ Since it does not 
have a bad influence on the orientation of liquid crystal since the field which touches a liquid crystal 
layer is flat, and parallax is not produced, either, a good display property is acquired. 
[0055] In addition, the reflecting plate of the above-mentioned (a) method or the (b) method can also be 
considered as the configuration used as a picture element electrode of. reflecting plate combination. 
[0056] Next, specifically, dielectric constant anisotropy deltaepsilon, the twist angle, and the dichroic 
coloring matter of liquid crystal are described about the liquid crystal ingredient relation of this invention. 
[0057] (Anisotropy . deltaepsilon of a dielectric constant) The reflective mold liquid crystal display of this 
invention carries out orientation of the liquid crystal molecule perpendicularly to a substrate side using 
the perpendicular orientation film, and topples a liquid crystal molecule by electrical-potential-difference 
impression, and since it is the thing in which an axial symmetry orientation condition is made to form, it 
will be the requisite that deltaepsilon of a liquid crystal ingredient is negative. Although the magnitude of 
deltaepsilon changes with applications and is not limited especially by this invention, from the viewpoint 
in which driver voltage is reduced, it is desirable that it is generally a big value. 

[0058] (Twist angle) The twist angle of a liquid crystal ingredient is also one of the elements which , 
determines the absorbed amount (reflected in contrast) of the incident light of a liquid crystal display, 
and is important. Since the absorption shaft of the dichroic coloring matter at the time of electrical- 
potential-difference impression is equalized as a twist angle becomes large, the absorbed amount of the 
incident light of a liquid crystal display increases. However, in the case of a short pitch, there is a. 
problem also in a speed of response becoming slow and enlarging a twist angle. As range where a twist 
angle is desirable, it is 30 degrees - 360 degrees. 

[0059] (Dichroic coloring matter) The dichroic coloring matter currently used for a G-H mold display 
mode can be used. For example, as an example, although the dichroic coloring matter of an 
anthraquinone system or an azo system etc. can be used, even if it uses other things, it is convenient. 
<BR>[0060] 

[Example] Although the example of this invention is shown below, this invention is not limited to this. 
[0061] (An example 1 and example 1 of a comparison) In the example 1, as shown in drawing 8 , the 7- 
micrometer spacer 8 was formed with photosensitive polyimide outside the picture element field on the 
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substrate 1 with the picture element electrode 3 which consists of aluminum which served as the 
reflecting plate, and the 3-micrometer climax field 2 was formed with the resist ingredient OMR 83 
(Tokyo adaptation shrine make) so that a part for the substrate flank of the spacer 8 might be 
surrounded. In addition, the climax field 2 may be formed first and a spacer 8 may be formed on it. 
Picture element area size is 100micrometerx100micrometer. Furthermore, the perpendicular orientation 
film (JALS-204: Japan Synthetic Rubber) 4 was formed with the spin coat on it. 

[0062] The perpendicular orientation film 12 was formed by spreading with the same ingredient also on 
the substrate 10 with a counterelectrode 11 which consists of another transparent material (ITO:1500 
A), both substrates were stuck, and the liquid crystal cell was completed. 

[0063] The cross-section configuration in the picture element field of the perpendicular orientation film 
4 by which the configuration was carried out on the produced substrate 1 has become earthenware 
mortar-like, and the differential coefficient of the curve which shows change of the thickness of the 
perpendicular orientation film 4 from the center section of the picture element field to a periphery is 
forward continuously. Thereby, the differential coefficient of the curve which shows change of the 
thickness of the liquid crystal layer in a picture element field is controlled to become negative. 
[0064] On the other hand, in the example 1 of a comparison, the perpendicular orientation film 4 was 
applied, it stuck with the opposite substrate 10 as it is, without forming a spacer 8 with photosensitive 
polyimide and forming the grid-like climax field 2, and the liquid crystal cell was completed. 
[0065] Into the liquid crystal cell which the example 1 and the example 1 of a comparison produced, 
both, the mixture of n mold liquid crystal ingredient (it is set as 90 degrees on deltaepsilon=-4.0, 
deltan=0.08, and 7 squares of chiral angles) and dichroic coloring matter (D5:Merck [ Co. ] make: 2% 
addition) was poured in, and the electrical potential difference was impressed 7V. After impression, when 
the orientation shaft of axial symmetry orientation changed into the condition that more than one exist 
and the electrical-potential-difference impression condition was further continued by the initial state, it 
changed into the condition of having carried out axial symmetry orientation of every one for every 
picture element field. 

[0066] When it was the example 1 of a comparison without a climax field, the liquid crystal domain 
changed into the random orientation condition, and the disclination line was formed without order. When 
the electrical potential difference was impressed and observed in the eel, a feeling of a rough deposit 
occurred in halftone. On the other hand, although the axial symmetry orientation of the liquid crystal cell 
of an example 1 is stable in the state of or more Vthxt/2 electrical-potential-difference impression, if it 
is made 1.3V (or less Vthx1/2), the, condition of axial symmetry orientation will collapse and it will return 
to an initial state. If an orientation electrical potential difference is impressed again, axial symmetry 
orientation of every one will be carried out the orientation shaft of early axial symmetry orientation for 
every picture element field through the condition that more than one exist. Even if this phenomenon 
carried out same electrical-potential-difference impression 20 times, it was not changeful. 
[0067] In order to measure the electro-optics property of the liquid crystal cell of an example 1, after 
impressing the electrical potential difference in which axial symmetry orientation is made to form first, 
forming the axial symmetry condition and beginning measurement, orientation measured in the stable 
electrical-potential-difference range. Consequently, the contrast measured from the reflected light in 
the direction which inclined from the perpendicular direction 30 degrees to the liquid crystal cell was 7:1. 
To a substrate, since it is perpendicular, the initial orientation condition (at the time of no electrical- 
potential-difference impressing) of a liquid crystal molecule has the high reflection factor of a white 
level in the eel of this example 1. 

[0068] In addition, although the cross-section configuration in the picture element field of the 
perpendicular orientation film 4 (thickness) was changed in this example, as shown in drawing 7 (b), the 
solid-state dielectric layer is formed in the front face which touches the liquid crystal layer of a 
substrate 1, it is the thinnest in the center section of the picture element field, and thickness of this 
solid-state dielectric layer may be made the configuration which increases continuously toward the 
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periphery of a picture element field. The differential coefficient of the curve which shows change of the. 
thickness of this solid-state dielectric layer from the center section of the picture element field to a 
periphery is forward continuously. Thereby; the differential coefficient of the curve which shows change 
of the thickness of the liquid crystal layer in a picture element field is controlledto become negative. 
Also in this case, the axial symmetry orientation stabilized like the example 1 was formed, and equivalent 
brightness was obtained. 

[0069] (Example 2) In this example 2, the reflective mold liquid crystal display which has the projection 
69 shown in drawing 9 was produced. 

[0070] The projection 69 was formed in the picture element field center, section on the substrate which 
has a picture element electrode in which the front face became earthenware mortar-like like the 
example 1 with the resist ingredient (OMR83), and the reflective mold liquid crystal display was produced 
like the example 1 after that. Then, the orientation shaft of axial symmetry orientation was fixed to the 
part of a projection 69, and the axial location of axial symmetry orientation had turned into a reflective 
mold liquid crystal display controlled more by accuracy. 

[0071] When the produced reflective mold liquid crystal display was observed from the viewing angle in 
the state of halftone (electrical-potential-difference impression condition), a feeling of a rough deposit 
was not observed. ; 

[0072] (An example 3 and example 2 of a comparison) As shown in drawing 4 , the spacer 8 with a height 
of 7 micrometers was formed with the photosensitive polyimide used in the example 1 on the scanning 
line 5 of the substrate 1 which has the TFT component 7, the climax field 2 with a height of 3 
micrometers which separates between picture element fields with a resist ingredient (OMR83) to the 
perimeter of the substrate side was produced, and the perpendicular orientation film (JALS204: Japan 
Synthetic Rubber Co., Ltd. make) 4 was formed on it. And lamination and the TFT eel for monochrome 
display were produced for this substrate 1 and the substrate 10 with a counterelectrode 11 (finishing 
[ perpendicular orientation film 12 spreading ]). ^ 
[0073] On the other hand, the example 2 of a comparison applied the perpendicular orientation film 
(JALS204) 4 and 12 on the TFT substrate 1 used in the example 3, and the substrate 10 with a 
counterelectrode, and performed orientation processing (the direction of rubbing is determined that the 
direction of rubbing will intersect perpendicularly mutually the substrate which carried out orientation 
processing at the time of lamination) by carrying out rubbing of the perpendicular orientation film 4 and 
12 top to an one direction:- Both the produced substrates were stuck and the TFT eel was produced. 
[0074] The liquid crystal ingredient (dichroia coloring matter is added) used in the example 1 was. 
injected into each eel of the produced example 3 and the example 2 of a comparison, and it was made to 
complete a reflective mold liquid crystal display. . 

[0075] In the reflective mold liquid crystal display of an example 3, each picture element changed into 
the axial symmetry orientation condition by impressing an electrical potential difference. Moreover, in 
the reflective mold liquid crystal display of the example 2 of a comparison, since the ways of falling 
which receive the electrical potential difference of a liquid crystal ingredient differed, a feeling of a rough 
deposit occurred especially in the state of halftone. - * • 

[0076] Moreover, energization aging was performed for the reflective mold liquid crystal display of an 
example 3, and the reflective mold liquid crystal display of the example 2 of a comparison at 60- degrees 
C for 200 hours. Consequently, although generating of a stain did not take place in the reflective mold 
liquid crystal display of an example 3, generating of a stain was. checked by the display screen lower part 
in the reflective mold liquid crystal display of the example 2 of a comparison. 
[0077] 

[Effect of the Invention] Since a reflection factor (brightness) can be improved as the orientation of the 
orientation condition in early stages of a liquid crystal layer is made to carry out perpendicularly to the 
perpendicular orientation film and the absorption shaft of dichroic coloring matter also becomes 
perpendicular to the perpendicular orientation film when being based on this invention, as explained in 
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detail above, it becomes possible to also cancel a feeling of a rough deposit not to mention the 
| ability to prevent generating of a stain. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the sectional view in which (a) shows the reflective mold liquid crystal display of 
the basic mode of this invention, and the front view in which while constitutes the reflective mold liquid 
crystal display, and (b) shows a substrate. 

[Drawing 2] It is a sectional view for explaining the example of the reflective mold liquid crystal display 
of the basic mode of this invention of operation. 

[Drawing 3] It is drawing showing the example of operating voltage of the reflective mold liquid crystal 
display of the basic mode of this invention. 

[Drawing 4] The sectional view in which (a) shows the reflective mold liquid crystal display of the 
example 1 of this invention, and (b) are the top view. 

[Drawing 5] It is drawing for explaining the cause of generating of a rough deposit. 
[Drawing 6] The sectional view showing an example of liquid crystal thickness [ in / in (a) / this 
invention ] and (b) are drawings showing the example of change of the liquid crystal thickness. 
[Drawing 7] (a) - (c) is the sectional view showing the example of modification of the gestalt in the 
reflective mold liquid crystal display of this invention. 

[Drawing 8] It is the sectional view showing the reflective mold liquid crystal display of the example 1 of 
this invention. 

[Drawing 9] It is the sectional view showing the reflective mold liquid crystal display of the example 2 of 
this invention. 
[Description of Notations] 

1 Ten Substrate 

2 Climax Field 

3 Picture Element Electrode 

4 12 Perpendicular orientation film 

5 Scanning Line 

6 Signal Line 

7 TFT Component 

8 Spacer 

1 1 Countereiectrode 

20 Liquid Crystal Layer 

21 Liquid Crystal Ingredient 

22 Dichroic Coloring Matter 
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3£ Substrate 

34 Substrate 

40 Liquid Crystal Layer 

42 Liquid Crystal Molecule 

52 Picture Element Electrode 

54 Counterelectrode 

58a Perpendicular orientation layer 

58b Perpendicular orientation layer 

59 Solid-state Dielectric Layer 

69 Projection 



[Translation done.] 



(19) B^Hftffof (J P) 



& m 4% ^ $g (a) 



1-95220 

(43)&0BB ¥^11¥(1999)4^9 0 



(51)IntCl. e 




F I 


G0 2F 1/1337 




G02F 1/1337 




505 


5 0 5 


1/1335 


5 2 0 


1/1335 5 2 0 


1/1339 


5 0 0 


1/1339 5 0 0, 


G 0 9 F 9/35 


3 8 5 


G0 9F 9/35 3 8 5 






mtm& *at# m?m<o&7 ol (£ioh) 


(21)fflS#^ 


*JK¥9 - 260595 


(7DUSA 000005049 








ZOO\ ill BBS [ 1 

(22) urn B 




ysiPwrawHK rp p h j tw i^TscfUi^j rt 






(72mwm iubb mm 






^CE^IR*P>rt&»EfiffiBr22«22^ -> 












(74)«JgA *g± 0l2f= 


(54) imwn&m 







(57) [SM] . . 

«EftJME©** J /h § < , t*Os i^StS i. io (O'Pta < 
i1>tt*««t»«.-fS**R*i8teSiE!ElSl«!4, 12 

e>itfc. 2 2 fedA/ffKAttft 2 1*^ 

tt5iftM 2 0 tt, .SJEMWJRBf icte^A^T-^SStD 

^*s<fe*««E*tett»Jfr«telBlSi't-5. rot*. 2 



(a) 



(ggoFFjegsi) 



loVJj 



5 



■(b) 



(S gQH; flttS) 



0 



r 0 



1-95220 



mmit^itmi •• •• •; 

[it acm. i ] s . *fc***r*r*-*-#©»K t , 

[|«*3S2] ttEtt&flKrtoJMJloJFS it's IS 
4MW*i*©«*«©ff ***** v>8»#* l (c|2®ws 

^KAJ&ftR*;-.-: .- ■'• r. ...... . 

So- . - v - . '• 

^fs«<oRWs«ES*^So: a ■ • . - 
[it *3S 5 ] KrlEfiSBaiRiJBi©/>* < t i-*wis 

lEIfij^oT, 31il!l«Jfc*J0i-5l***4K:aB«.OK*ta 
?SS**^Bo 

So .„..,. 

I b o o 1 1 

[0 0 0 2] 

[«*©S*«,f«tS«ii&«*.§S«iLt\ ttfi*m4> 
»E2&14£££8^LfcG-H (y*h**K) ICS. 

[ooo3] ( a ) *¥mftm&&m-rz>w& 



(2) 

2 

^as^KlwfiSJfrrSlfcMflsu pS©2 6tt63llSri!s 
JP Lfc^-£\ -2.-fettfe*03t!Ri|5l*3iS^*.< KiXRM 

tt, t/Vj?I^.LTl 8 0\ U±MM*tt=?-ft i ikhKX^ 

Bg6 2-2 2 1 5 3) „ 
[0 0 0 4] (b) PDLC (K^»ILCD) *• 

2fettfe^(DK«Rtt^vVyAE|filUT^5fc 

. «SLC'D«r**- (#*BS6 1V5 0 2s .1 2 8 .(-JrV K 
30 ) . 

[0005] (c) mw&fam*vim-tzm&-- 
ji-tfKA&T-assfficat LTsai*(6]^E[6] lt 2 fett 

6X t.SKlE@aiS]-f-5 fc* v ': Sftflfft (e P M© 2 fett 
6* SrSWiPi; 2fetife*{cJ;5Alt3t«Siit5l* 

■ ±9 £mfS£#5o «ff^TOP^ii:5<t, jKf B ^- 

, . */55#< teoxmikm h ft*. KoftftM 
i: LTfi, #<2iBg5^9 -4 2 2 8 7 JE^^^^fc t,©^ 
fe5o '•■ ■>■•• 

[0 0 06] r©J:5 4RWS«***3fi«fc»LT, 

[0007] ( d ) &mtemz x 9 ffif s ^©^" i^5vp 

so rtT?HftP>*5*- KT'fet), ^rtlE«M^*i-5(M) 



■ ftm4 11 -95220 



a 



3 

-1 99 1 9 3, 17-3 3 3 6 1 2) „ ^OS**- 
[0 0 0 8] (e) ttJWMEl*!***— K 

fc.ASM^-K**lgb-CV^ (W7-1 2 0 7 2 
8) . roffifiiSffifi. »ftfc3tiB'fl:tt1»JIB©»fi-*i» 

(0 0 0 9] • r. ©lit^EfaSt^- Kf±, ^©Eisit 
a*, vy— h-=E~ K-e*>5fcfe, ®£onb# 

[0 0 10] 

(a) <DzK¥EfaH* Xt* (b) OPDLCt-K (p 
«BEffanuWi"ClK*»^*r»RK 

[0011] — ( c ) ©SEEl6rtR«Me/B-t-3Rat 
fcfcSEfcElS] Utv^i fcfc-hfrft 6#f§a 5 # fens. 

ua>u ^&#^&mffiWnNM-*¥fc#ii"fc«>» Eft 

J8I© 5 t* V^Sr^o TSS-h-CT' w-^/v b fctttt T*5 

[0012] JElctt, z<D£ 5t£lKM&%mWzW-C 
It $ it 5 ffi Arfc *5 ^ T . A/£ttft*t** Sr 

[0013] #«9iri, d <D «fc b 4f£*ft«0>«a|&»-'- 
fc-f^ /i^^fctcDT-foO . ■aEElfiJSrSc3tUT#S 



4 

[0 0 14] 

^^^©^*^»lCteM^f-E[S]-r5*^t^ 

[0015] ^w©^ffltt***Kt*fc*sv x "c> w ' 

J| ©J¥ $ i«/h $ v v|ft/ft t -T 5 r £ t £ So 
[0016] *J8W®Ki*a!«***SI11J!:*iv^-r» W 

[0 0 17] *!6W©KitS!^S*^f8^*5'' > X, Btf 

[0 0 18] *3SW©R*tS«***SS11K:*sv^> *J 
!EffitEft&W>& < i: t>— ^-cDfiEE^a^Jf: ^ 

[0 0 19] *55M©S*tai«***Kll»-*i^"C» «r 

«nciiip-r5«^i i- 5 w t 5. 
[0 0 2 0] *«M©RjtS9R***»1tl::*sv^-c, W 

. [0 0 2 1] EIT^, ^ISMOf^fflfcoi^TttWt-S. 
[0 0 2 2] #«W©RitUttfc*5*§S1tli:*>o-Cf4, 

- *l**tfcElSii-5. -©it, 2 

B f f^a±©«ffiW-.<t , 5Sffi^7K¥^E|6]-t-S < , 

[0023] $.it* m.m%m*WLY>mt*i. s >^& l o ±^ 



t#Bfl¥1 1-95220 



5 

[0 0 2 4] £fc, tlSWcMlOf^Sr, i^* 
t$,W*:1®-?&hm< , ilfe*««©JBiaSBfcr8]j&»o-C3g 

Srtt5«)*i:t5i« *©Bfeefc©tt«tett#5»El*I 
[00 2 5] 

nl (A t < 0) «fi*t»4r*JfflU v UEOFFBtKS 

[0 0 2 6] E*T, ^Wteo^THfcttttteKW*- 
5. 

[0 0 2 7] #389§tf>S#^- Kfcoi^-cSfi"* 

So 

[ 0 0 2 8 ] m 1 ( a ). f±, *38WO«**- KfcBM"' 
.*R*tS»t***»11**i-*fa5H-C*)9v-Bll (b) 

jEffimT*feS„ 30 
[0 0 2 9] £0£ltaK*&fttBtt« • 

m&th%o itw) <ois i om&m 2 owk ■ 

f±, KJt«*:JB ®&X«fi 3 aw h D * ^«k:K»t "bit 

2 0«fc»±»-£ff©ISI*£ffifc,.fl;itf I TOfc£©» 
[0 0 3 0] ±IE2o<DS«l>, 1 0(DfSfiS2 0i« 

1- 5 mm \z ii , l & v«se fagi^^ $ tix *j 

mz^m-tznm u £ <o> «Afroa>e>&sffiAji 
2 o^^it^tvT^-s, a*. wfizmw.E.ftmt£te%m 

[ 0 0 3 1 ] 111 2 (a ) 14, *©g»S!JSfi**SE«fc 
«£E*rfiPJ!lPU4lfVR|BSr*c,-H2 (b) !4^©H#ta 
*ft**««fc«ESrBianUfc««SSr*i-. *JE«r8Miq so 



5 

tsriiat), El 2 (b) 5 teV W»*Mfi-e 

felc 1 of oEUitt2 3 *5#4f5 i 5 l&X 
ttttottAJi 2 0 tftttfftEAi LfcjRttfcfcS. ft*, 
HI 2 (a) fC^i-«JE^PPAPU^V^^(4, RA#tt2 
1 t>2fetife*2 2 t>, 111^4, 12iSSfcE 

[0 0 3 2] rtviC^LT, *'9±^5««2SrR»t>fc 
V KAOK^^ (aBKWlCEieiL.fcffl«: 

[00 3 3] *»W©RA*SHR***Stfll»c*iv^Ttt# 
#Eiaji:i-«it«>om£EPP«Ptt, ■ 3 fcijrf-J: 5 M 

«lt*s?>, WEisitltSS. ) i-srt>is-e# 

5o r^-C, Wffl«BEV th »4, ■■BU»m»9 OXiftSU 
©®Efii^fc<5, ^-UT, «JEdSVthX l/2J^TtJfe 

©>t»JR*S'>* < 4oTS»«li^5)' Clot Lt. 

®Elftl«i«s«ft#ft-t-5tt«BSr^XlfeSH««ftte 1 of 

[0034]- UfeiSoT, 4&9!®5*fSttA&i%Sfll 
(4, **S*5|0fflK:*Jl/>T«i»»ElSl«« - Sr^JI[S* 
*«EE*WttbTtt«*ElRl*tt*^«L,, *^Sr^* 
T*»&Ht»- El6l**3t*mff«6HT«ffli-5r. ifcj; 9 

[0 0 3 5] *^PJ<D0* L^-fe/V^tdO^ 

El*n©«t'»W*offi«o«l»*sJ:0 { Rat«Jc:ov^T5S'« 

[0 0 3 6] (*9-±^9««)-**WOS*ta»ft* 
*3S«»±, Ell (c^Lfci ^*m®3Sr^i?|ffitf 

9fl«2*»<;«M2 0O*$ (t/Wfty^ 

'*ft K> V- GtiRft&Efr Lfcffi^ : x 

[0 0 3 7]-«9±«S9tS*2Sr»j«i-5ii:fcJ:9. 
*»WElRlSrM-r*lfe*IH«©ffill*s it/** S^ftJE 
«'9±^9«K2f±, Ml20©f$» 



-95220 



7 

mvm&Bmz (a out) 

(d in ) ±9/hS< (d ln >d out ) ftoT*9, 

0. 2 x d in ^d out ^0. 8 X d in <Dil^«rSSJE 
fSrt^Uvt^H, 0. 2Xd in >d out 
©4§-£\ r. ©5£ 9 ±2* I? fH^ 2.3JS|feiMH« WOKft^f- 

5o d out >0. 8Xdi n t'liv fSt^ffl io 

[0 0 3 81 r^^j (±, — j&lc:, mm&ft 5ft 

5 rjMMUfcl iv*5ffl!SH\ rife* J ^MJS-TS*^ 

tt^Efaa**£fc#J*$fr 5 X* 
[0 0 3 9] if— ) **WOR4tSKfi**Si 20 

[0040] tt-aT, #3BW?tt» t&m&i&ft-^*^- 
LX> Htv^i?? Mtftt*ttI5ri£t5* 

[004 1] ^<o^mt. #*— KtrjfeSMXJIB^ so 

UV^itt LXtfu- EI4^^-f-«it^^-t-5o 
[0 0 4 2] -t-ftfc>*>, S«10±(d x Ktt&*Effi©i& 

h . mtStt5*^» 5 *?m^-m 6 £ SrlStt 5 «fc 0 
KU JEfc, ifeS** 5 Ji^^^-i^- 8 Sr^-TS r h 

[0043] (tti^ieiPio^'^ttroteBcDftijffl)) iff 

«K*#&i^£-£;t3. B5«r#IRL*#e>. <£<i>«r 
©tt«i**iS»2:©Bra*:WlWl7S. 05 (a) \Z7jk 

*/nS:*ttT**ffi«:*fSLTfc. (c) fd^-f-.t 
£X©IMKR«W:RI«fcji,;t<&. . (b) £ 

(d) fcjjfci-XSfc:, *.ktt©-f itfc 



8 

-* (^feo^fc) s©BWtiv.- tlBP* 

[0 044] ±3£ Lfctttt*i«fi©+&*i©4fc«fcfWW 

J¥£d in (x) SCSI'S rirfcioXtr 5 Cii:#X# 
So 0 61^1- £51-, if&ili£M£©f *£rx = 0, 4&X 
fH«©-*KSr x = r t U 

J¥£d in (x = 0) SrftAi ^*H«©-*X<7?^ 
ifte©l*£d in (x = r) «s*/hi:*SJ:5.lc, XttM 
teKftJi©J*£di n (x) SrfcteS-erfurj:^. d 

in (x) of»«*ttx = oii^Jt=r *-e#i:*-efc 
i/\ rafts©** mikm!L<oM&&<om&i)>b* i& 

[0 0 4 5] |fe3ll««rt©*ftJi©ff*SrK'ft:**5K 

t*sx#. tt»8«fi#?*»ttJ:<J&fc$*L<5. ^©^ 
*=XA*H7*#JBL>Si!^6»ttW-f S.- H7li, #3! 
9!©ilxft*^fi© l ISaMl*4r«SC»K^ bfcBrffiH 
X*fc!K 1217 (a.) .tt,-SttElRlffltoff$?Sr*fl:4**: 
«-g-Xfc»>, 1217 (b) , (c) — *-©S*S±l-@ 

[0 0 4 6] 1217 (a) tC^-f-J: 5 — * (IH©T 
ffi0) .©£«3 2©*E©H*fB^f4, S*t«*ffl©^ 
■ #««5 2^»rit*^X*S9, ^©±S:^oX, SEE 
IrIJB 5 8 aas«rit**tXV^5. fiSErS]J15 8 a(±, >£ 
114 0 ©*$ d in^H 6 Lfc J; 5 ^^^1"^ <t 5 
J&»fffi^SrWbXV>5o SSia(p]JB5 8 a©ff£ (d 
f) ©ttB (x) KK-tZmttt. «ftJi4 0OJ*$O 
^bi:^^^5©X% SSIE(^S5 8 a ©J¥$ df 

(x) ©»^MR»±iEt?jbSit^»4UVV flfe* (El 
©±ffi!j) ©S«3 4©?Sa^4 0{B!)©*ffiJCtt, *HSJH 

5 8b ^J*$nx^5. fiaSElnlM 58b tt5pffl*»r. 

[0 0 4 7] mmZftm 58a ©3£#»Cl#ft-t-5fSBl^ 
^•4 214, SEE[6)®5 8 a©*ffi»c*fUXSH»-BaiS] 
-t-£©X\ S«B^^:>PJ•UX«U^XV^5. m^s 

2i54 i.©IWk:®E£EM)Pl:5 1 , (e) 

fPX'^ $ *[6J K <D3+&\ $ HS-o S«B©te^*fS] »c 
tt-fZWifkft+vmziiio ' ji N o,<ev' ^3° i>W* 
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[0048] :©i5i:, ffitiEft'Jf ©IKrffiJf^ (ff 

0©ff£$r3frfls£*ar£teJ:o-C\ ttWWElfiKOt'C? 

£fca«TiBi ft*. H7 (b) 

«t5t-, SEffifiJg 5 8 a ©TSB (««{B!l) fc. MS® 

»jR«r*i-aB*B*fr* 5 9 *&\mm\^ *©±k; 
Ta*»riB?»Rtr*rr*a*EmJi 5 8a t»/jiurt> »<> 

i«ll#l5 9 i ITU -#«fcfllv*e>;h/r 

[0049] @fri^l*l5 9$:/HVvC«ftJi4 0©ff 
$ HfflRmWI 5 9 ttteSttfi 5 2 ± 

i«t5ciwtL^„ H7 (c) (dx 1 ?^, mm 
<Dm&Mvt*&-rz m#mm.ftm 5 9 <n±\zt&mmm 5 

[00 50] ttlR9l«rt<D4ftAJlOff $ §r«iJ»-r 

■t-5ii:^«i:*«. »6 9©tSli> 

B©fi 1 05^© 1 «TTfe5 i t *5SS Lt\ &m&® 

©«@©m o#<D i zmz-zt. fflnmmTisxmgk 30 

fc^o &4b\ El8*©&=mia2 £1*1— ©t©Sr^-t-. 
[00 5 1] (R*hK) ±3* Lfctt9J-?H\ SMfilife 

[0 0 5 2] R#t«£ LTI4, 

[00 5 3] (a) tt<DMt LTtt\ X^«n«r7 
[00 5 4] (b) 2f3t©0iJ£ LTtt, KttSKA 1 so 
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£*) «s««-e*S. «*Jifc»f5BD3SST*T?fc5*:i?> 
**©E6lfci£g««:.ft#£1\ fro. ^ib4Wv^ 

[0 0 5 5] JLE (a)-**^ (b) 2r5£©S#t 

[0 0 5 6] *«M©?SS«-^B53t^o^T, * 

[0057] A £ ) #3SBU©g*tl!tt 

ttnvii £ itftWftifc*. A£©?c#£ 

[0 0 5 8] (y-f * hA) 'tt**f*s]-©5'-<* hfcfc, 

Sfc»WC#; L*>U -> 3 — hf^f©!^ j£ 

*3SME45ii<«:5y-f ^ SA**:#<i-5M1>iaiH!SS*> 
So S"f* hft©#*U^<6H£ LT»±> 3 0° ~3 6 
0° T-fo5„ 

[0 0 5 9] (2'fettfe«)G-HS!***'-Kk:fi^! 

T>'h7#/^^fcf±Ty , ^©2&'l4fe^ 

[0060] 

[0061] i strifcttw i ) mmm 1 t-«, 

TdmC^^-t-g^Mb, f— 8 CDS 

1&Wnft*Wts X 0 K\ u-i^^ htmOMR 8 3 (.MM 

8Sr^LTt>J:l/\ ^Ii«©7C#^i4l 0 0 ^mx 
lOOAim-CfoS, JEIC, ^:<D±l^ SiSia^K (J A 
LS-2 0 4 : 0*-a-^^A) 4^:^^^^— 

[0 06 2] t> 5 — *<0. ( I T O : 1500 

Yu-K) frbtjiZmfaWmi ltttlffil 0 
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±\ch. m ctfmxmm&fam 12 ^Mtt^L, 

[0 0 6 3] f£KLfc»g l.iKl^SftfcfiiEEfafll 

[0 0 6 4] Z.tl\Zttl>X^ it&MlXft, ffift&tfl) 
i§£2£«fr-rtc, SEEftJSl4£a*U ^©£**]- 

[oo65] mmm 1 1 tt&m 1 ©^ts l^sH?^* 

fcl» nStlffl (A £ =-4.:.0 > .4n = 0. 

0 8, *-Y7/^ 7 /unt-9 0" ICfSJt) £2 
(D5 2%j5?sAP) <D.m-&V!l*&A U ^ 

JE£7 VPMPLfc 0 fPJP^. «J»mf®rC% WSWEfacD 

[0066] m v ±& v m^M^ ^it&m l-om-Ste. 

Ufco *JS^!ll(0fgS-lr/KO|ft^Ba[Sjf*, V t h 

X l/2J^±romflEPPiP^T{i^3t-efo5^. 1. 3 

v (v th xi/2aT) mttmifi<ovin& 

[00 6 7] IIJEMl 1 cD^fa^^^Tt^tt^a^ 

fetemm&mx-mjk u/t 0 V©#s*. ^js-t/wc:*)- lt 

fiE*faa><b3 0° W®lstcJjmx<DRM%frt>mj£ls 

I*. ^^©s^Ei^f® (mjE*sftt») tmfciz 

[0 0 6 8] *3IJS^jT-f4SEBefS]^4 ©j^fft^ 

lgcrt(0»fffi?F^ (J¥£) £^fc$ : f:fc;ds, 0 7 (b) \Z 

frmmts&£frx&y<ii$i®&mm&m<omz$:. &m 
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. ...... 

[oo69] cm&m 2 ) 2 x-te, m 9 i~*h- 

[0070] hjs#j 1 1 mm\zmm*t v faftt *o 

* bWH- (OMR 8 3) -^fitt 6 9 SrJBj* U *© 
fc 0 tt»fl;BiFi©El6l«^iE»6 9O«0f»c 

[00 7 1], f^«*ixfcSWffl****3S«* , t 1 MWtt 

[0072] mmm 3 Rwttnm 2) 04 tr^-r«t 5 

T.I\T3U-?7.?:W^5SSlO*«i».5±K:s SQfc 

m 1 x&m LfciS^ttt^ y 5 k-^js* 7 m m©^^- 
ssr^u %<z>mmwmm\z.i<' f sxhttn com 

R8 3) -C|gS*««MSrHiTa. M $ 3 n mCS 9 ±# 
20 9f«2ft(WU ^rC»±lClljasa[6l)K ( J ALS 2 0 
4 : B^jSrf^ttM) -4Sr»«bfc..-tUT» i©* 

(SttElRlJBi 1 2^*8^ 

[0 0 7 3] rtvlctLT, J«R«2I±, HlfctfiJ 3 T?<£ 

fflufcTFT*«i-t»i*a«B##»«i o±fcSsaie 

(JALS204) 4, 1 2 U fiEEfaffiS 
4 , 1.-2 fc-v-^-rs r i l: «t I? gBft&gl 

f^SSi bfcMStgSrli t9-&^TTF T-fe/VSrf^SS 
[00 74] LitSHiW 3 t imm 2 ©^tb^*^© 

IP) SrSAL^ SJ*l!«fi***«S:^t$-&fc. 
[0 0 7 5] HJSM3 ©SJ»S»»**»ltT?f*, ®JE 

40 [op'7'6 ] , %mm i oKAtstt a^^seb t * 

2 ©S**S^S*^3SSSr 6 1 Ott* 2 0 0 B*M, Jl 
[ 0 0 7 7 ] 

#|fi|fc£l6]£-e\ 2fett6*©»«l«'bfittElp|- 
so ^icfiE}c/«c5 X L-T. Kit* 
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[01] (a) f±*«M©***- KORJtStt*** 

^«sr^-r»fBBi, : (b) «^©g:it®?sa**gs^ 

[02] *HPJ©S*^e- K©R**3!«fc**l!elI©» 
[03] #38W©2£2Mr- K©Rita!*ft**Sefll©tb 

[041(a) tt*xm<o9mw i ©Rita»«ft*s*s 

S£^11frB0', (b) fcfc j e<D¥E0-Cfc£> o 
[0 5] ^&o#©*fiDSH*KW-r«fc«>OH-C*) 

[0 6] (a) tt&mzisvzmMtmm<n-M**-t 

HSB0, (b) fi-twJSSSffw^kMSr^-t-0-efe 

[0 7] (a) ~ (c) tt*ISW©SltSJKS*^3ia 
[0 8] *38WO|?lfc«l©RltS«**^K11Sr^i- 

[0 9] ^^<Dmmm2<Ds.^mm&mmmm^'t 

[01] 



(o) 11 10 





. ) 


{dout din 






3 ; 


2 1 



3 
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W%<n>'$m\ • 
i, i o Sffi 

3 ^utm® 

4 . 12 sugars 

5 ^SEiH 

6 iB ^f@k . 

7 TFT«f 
8 

io 11 ttfaWfc • 
2 0 ^fag - ■ ■ 
2 l ttMMtt* 

2 2- 2fet4£Si 
32 S£ . 

3 4 • 

4 0 m&m 

4 2 S£,ft#^ 

5 2 

5 4 *f(S]^ 
20 5 8a SEBEftS 

5 8 b. seises 
59 ®imm&m 

6 9 jgjgfe 



[02] 

(a) 




(b) 

(agon; atts) 
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